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ABSTRACT 
Crisis response situations require collaboration across many 
different organizations with different backgrounds, training, 
procedures, and goals. The Indian Ocean Tsunami in 2004 
and the Hurricane Katrina relief efforts in 2005 emphasized 
the importance of effective communication and 
collaboration. In the former, the Multinational Planning 
Augmentation Team (MPAT) supported brokering of 
requests for assistance with offers of help from rapidly 
deployed military and humanitarian assistance facilities. In 
the aftermath of Hurricane Katrina, the National Guard 
Soldiers and active component Army Soldiers assisted other 
state, federal, and non-government organizations with 
varying degrees of efficiency and expediency. Compounding 
the challenges associated with collaboration during crisis 
situations is the distributed nature of the supporting 
organizations and the lack of a designated leader across these 
military, government, non-government organizations. The 
Army Research Laboratory is collaborating with the 
University of Edinburgh, University of Virginia, Perigean 
Technologies, and Carnegie Mellon University in the design 
a virtual collaboration environment (VCE) to support a crisis 
response community of interest and crisis action planning 
activities. 
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Introduction 
The design of the virtual collaboration environment (VCE) 
was guided through a cognitive work analysis (CWA) [3, 7] 
for distributed collaboration. A CWA consists of multiple 
phases that systematically analyze the constraints across 
work tasks, collaborators/colleagues, organizations, and 
activities. A CWA typically focuses on how work can be 
done compared to other types of task analyses that focus on 
how work should be done in a limited set of situations, which 
can decrease the flexibility and adaptability of the socio-
technical system. The CWA identified the critical functions 
to facilitate distributed collaboration and allowed us to select 
the appropriate technology to support those functions [4]. It 
also guided the design, presentation, and structure of 
information and processes in the three primary components 
of the VCE, 1) a Net-centric protocol, 2) visualization tools, 
and 3) collaboration tools. 
The VCE consists primarily of visualization and 
collaborative tools and a net-centric protocol that guides 
distributed collaborative activities across the tools and 
diverse set of organizations typically involved in crisis 
response. The net-centric protocol is tied to Tuckman’s [6] 
“Forming, Storming, Norming, and Performing” 
collaboration model and how individuals communicate and 
collaborate through social networks [1]. It addresses some of 
the unique capabilities and challenges of distributed 
collaboration within a virtual environment such as virtual 
presence and trust, asynchronous planning, and virtual 
activity awareness.  
The visualization tools developed for the VCE support a 
number of functions for distributed collaboration. A dynamic 
network visualization tool provides relationship information 
across the crisis response community of interest members, 
organizations, projects, areas of expertise, and geographical 
areas of interest. It allows a community member to find and 
explore other members with needed expertise for possible 
collaboration efforts. The use of concept maps is also being 
used as a visualization technique to provide a centralized 
perspective on the emergent plan without imposing 
centralization of the development process. Concept maps 
have been used in a related way to improve the basic process 
for creating, sharing, and using operational orders and 
operational plans for military operations [2].  
The collaboration tools consist of both a collaborative portal 
consisting of a suite of Web 2.0 tools and a 3D virtual 
collaboration space (Figures 1 & 2). All tools were selected 
to support the key functions identified in the CWA and based 
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upon their open-source nature in order to make them 
accessible and available to the wide range of organizations 
that make-up the crisis response community. The open 
source nature also allows us to integrate new or better 
capabilities as new technology is developed and made 
available. A combination of social networking capabilities 
for group and activity awareness, microblogging for 
transmission of messages to mobile devices, and 
collaboration on shared and persistent concepts through 
wikis are some examples. The 3D space is currently 
represented in Second Life and Opensim and represents a 
range of collaborative spaces to facilitate meetings with 
audio and text communication from 100-400 individuals, 
presentations or live streaming video to a distributed 
audience, and sharing of information through the expo center 
and other virtual resources. 
More details can be found at http://openvce.net. 
 
Figure 1. 3D virtual environment for synchronous 
collaboration. 
 
Figure 2. 3D virtual meeting area for small group 
collaboration and planning efforts. 
A series of experiments are planned to test the 
effectiveness of the net-centric protocol and the 
visualization and collaboration tools compared to current 
processes and technology widely used today for 
collaborative efforts across organizations for crisis 
response. The variables of interest are how the VCE affects 
access to subject matter experts, trust, uncertainty, 
information flow, and planning. The intention of the VCE 
project is to create a socio-technical system that facilitates 
distributed collaboration across crisis response 
organizations and agencies that typically do not collaborate 
well when their collaboration is needed most.   
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